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Wipeable,	mid	 toned	plastic	 surfaces	and	 films	are	preferable.	Most	 camera	metering	 systems	 take	account	of	 the	average	 light	 levels	 from	around	 the	entire	 scene	and	give	an	overall	 exposure	which	 is	biased	 towards	 correct
reproduction	of	the	mid	tones	(a	tone	known	as	18%	grey).	The	best	exposure	of	the	specimen	is	therefore	achieved	against	a	mid-toned	background	(ideally	a	photographic	18%	Grey),	waterproof	and	non-reflective	material	(see	Fig.
11	E).
It	should	be	understood	that	inclusion	of	a	large	proportion	of	white	or	light	coloured	background	will	fool	the	camera	meter	into	considering	that	the	scene	is	quite	bright	overall	and	the	camera	will	automatically	reduce
overall	exposure	to	18%	grey;	in	doing	so	the	main	subject	may	be	relatively	underexposed	(see	Fig.	11	B).	If	a	light	background	is	to	be	used,	exposure	should	be	increased	by	+1	or	even	+2	stops	to	keep	the	background	light	and	to
maintain	correct	exposure	of	the	specimen	itself	(see	Fig.	11C).
Conversely,	inclusion	of	a	large	proportion	of	dark	background	will	fool	the	camera	meter	into	considering	that	the	scene	is	quite	dark	overall	and	the	camera	will	automatically	increase	overall	exposure	to	18%	grey;	this	time
the	main	subject	may	be	relatively	over	exposed	(see	Fig.	11H).	If	a	dark	background	is	to	be	used,	exposure	should	be	decreased	by	−1	or	even	−2	stops	to	keep	the	background	dark	and	to	maintain	correct	exposure	of	the	specimen
itself	(see	Fig.	11	G).	If	in	doubt	about	exposure,	a	series	of	images	can	be	taken	at	different	exposure	values	using	the	camera's	“Exposure	Compensation”	or	“Auto	Exposure	Bracketing”	functions	(e.g.	−2,	−1,	0,	+1,	+2).	Background-
Fig.	11	The	effect	of	Background	Colour	and	Exposure	compensation	on	kidney	slices.	(A)	White	Background,	Under-Exposure	(-	2	stops).	(B)	White	Background,	Metered	Exposure.	(C)	White	Background,	Over-Exposure	(+2	stops)	provides	best	results	for	the	kidney	itself.	(D)	18%
Grey	Background,	Under-Exposure	(-	2	stops).	(E)	18%	Grey	Background,	Metered	Exposure	provides	best	results	for	the	kidney.	(F)	18%	Grey	Background,	Over-Exposure	(+2	stops).	(G)	Black	Background,	Under-Exposure	(-	2	stops)	provides	best	results	for	the	kidney.	(H)	Black
Background,	Metered	Exposure.	(I)	Black	Background,	Over-Exposure	(+2	stops).	(For	interpretation	of	the	references	to	colour	in	this	figure	legend,	the	reader	is	referred	to	the	Web	version	of	this	article).
alt-text:	Fig.	11
induced	exposure	errors	may	also	occur	with	the	use	of	electronic	flash.
2.9	Consider	a	tripod	or	stand
Use	of	a	tripod	will	stabilise	the	camera	and	allow	for	use	of	slower	shutter	speeds	without	the	risk	of	camera	shake.	However,	tripods	can	be	cumbersome	to	use	and	may	represent	a	tripping	hazard	in	a	clinical	or	mortuary
environment.	Some	tripods	have	a	removable	centre	column	which	allows	construction	of	a	set	up	similar	to	a	copy	stand	(see	Fig.	9).
A	dedicated	copy	stand	allows	the	camera	to	be	moved	up	and	down	a	centrally	placed	vertical	rod.	Twin	bulbs	or	flash	lights	can	be	symmetrically	placed	and	angled	to	eliminate	shadows	on	the	horizontally	placed	specimen.
A	zoom	lens	and	a	flip	out	LCD	screen	are	very	useful	camera	features	in	this	situation.
2.10	Technical	considerations	and	suggested	settings	in	common	situations
2.10.1	Whole	body	photography	(see	Fig.	8)
Settings:	Aperture	of	f/7.1	provides	adequate	DoF	at	3 m	distance.	Ring	flash	provides	even	exposure	of	whole	body.	Note	that	the	body	itself	is	similarly	exposed	by	flash	in	Fig.	8	A	&	B,	whilst	the	background	is	darker	with	a	faster	shutter	speed
of	1/200	sec	in	Fig.	8	B.
Whole	body	photography	is	of	questionable	value	in	practice	as	it	often	proves	difficult	to	fit	the	whole	body	in	one	photograph.	Instead,	consider	taking	a	series	overlapping	regional	photographs	(see	below).
2.10.2	Regional	external	photographs
Include	anatomical	landmarks.	A	scale	is	not	routinely	required.
The	following	sequence	of	overlapping	regional	photographs	will	cover	the	entire	body	at	post	mortem:
1. Identifiable	paperwork	or	case	number,
2. Toe	tag,
3. Right	lower	limb	(focus	on	knee	at	a	distance	of	∼150	cm),
4. Right	upper	limb	(focus	on	elbow	at	a	distance	of	∼90	cm),
5. Right	torso	(focus	on	nipple	at	a	distance	of	∼100	cm),
6. Right	oblique	side	of	face	and	neck	(focus	on	cheek	at	a	distance	of	∼50	cm),
7. Frontal	face,
8. Left	oblique	face	and	neck,
9. Left	upper	limb,
10. Left	torso,
11. Left	lower	limb,
12. Genitalia,
13. Back.
Example	of	Regional	photograph	of	the	right	upper	limb	(Fig.	10	A).
Taken	with	50mm	lens,	focussed	on	the	knee	at	a	distance	of	about	90cm.
Settings:	Aperture	of	f/7.1	gives	adequate	DoF.	(App	indicates	DoF	of	13	cm,	from	NPF	at	84cm	to	FPF	at	97	cm),	Shutter	Speed	of	1/160	sec	is	suitable	for	use	with	TTL	flash	and	will	also	eliminate	camera	shake.	ISO	250.	Ring	flash	provides
even	exposure.
2.10.3	Close	up	of	skin	lesions,	tattoos	or	injuries	using	the	3	photo	principle	(see	Fig.	10	A,	B,	C)
Settings:	Manual	Exposure	Mode,	f/7.1,	1/60	sec,	ISO	250.
Taken	with	50mm	lens	at	a	subject	distance	of	about	27cm.	At	this	close	range	DoF	becomes	very	limited	(App	indicates	DoF	of	1	cm,	from	NPF	at	26.5	cm	to	FPF	at	27.5	cm).	It	therefore	becomes	important	to	ensure	that	the	plane	of	the	skin	is	at
right	angles	to	the	axis	of	the	lens	(and	therefore	skin	is	parallel	to	the	plane	of	the	sensor).	Inclusion	of	an	L-shaped	scale	with	both	axes	in	sharp	focus	will	help	establish	the	correct	plane.Fig.	10C	shows	use	of	Ring	Flash	with	crossed	Polarisation
(polarising	filters	on	flash	head	and	lens	at	900	to	each	other)	to	eliminate	all	glare	off	the	skin.	Note	that,	without	reflections,	the	coin	now	appears	black.
2.10.4	Autopsy	specimen	on	the	cutting	bench
Here	the	technical	problems	arise	due	to	the	close	subject	distance	and	the	oblique	angle	of	view.	In	practice,	Depth	of	Field	should	ideally	extend	from	the	front	edge	to	the	far	edge	of	the	specimen.
In	Fig.	12,	the	50mm	lens	was	focused	on	the	near	edge	of	the	kidney	(at	a	distance	of	21cm).
Settings:	Manual	Exposure	Mode,	Wide	Aperture	f/2.8,	1/40	sec,	ISO	200.
Note	the	very	limited	DoF	(App	indicates	DoF	of	only	0.23	cm	(2.3	mm)	from	NPF	at	20.89	cm	to	FPF	at	21.11	cm).	Not	only	is	the	DoF	very	narrow,	but	the	portion	extending	between	the	Focal	Point	and	the	Near	Point	extends	beyond	the	near
edge	of	the	specimen	and	is	therefore	wasted!
In	Fig.	13,	the	50mm	lens	was	focused	on	the	pelvis	of	the	kidney	(at	a	greater	distance	of	26	cm).
Fig.	12	Images	of	Kidney	slices	taken	at	the	cutting	bench	with	wide	Aperture	(f/2.8).	(A)	Angle	of	view	seen	side	on	and	DoF	parameters	when	focused	on	near	edge	of	kidney	specimen	(21	cm).	(B)	Kidney	and	scale	show	very	localised	zone	of	sharpness	due	to	limited	Depth	of	Field.
The	shutter	speed	was	probably	too	slow	to	hand	hold	(1/40	sec),	requiring	use	of	a	tripod	to	avoid	camera	shake.
alt-text:	Fig.	12
Settings:	Manual	Exposure	Mode,	Small	Aperture	f/16,	1/2	sec,	ISO	200.
Note	the	greater	DoF	(App	indicates	DoF	of	2.1	cm	(21	mm)	from	NPF	at	24.99	cm	to	FPF	at	27.09	cm).	Although	DoF	is	still	quite	narrow,	it	covers	the	majority	of	the	kidney	specimen	from	front	to	back	since	the	NPF	now	extends	back	towards
the	near	edge	of	the	specimen	and	the	FPF	extends	on	towards	the	far	edge.
In	both	these	cutting	bench	situations	(taken	without	flash),	the	shutter	speed	was	too	slow	to	hand	hold	(1/40	and	½	sec)	so	that	mounting	the	camera	on	a	tripod	was	necessary	to	avoid	pictures	being	blurred	by	camera	shake.
2.10.5	Specimen	on	the	floor	or	chair	seat	(Fig.	9)
Although	more	difficult	to	set	up,	having	the	plane	of	the	specimen	parallel	to	the	plane	of	the	camera	sensor	brings	the	entire	surface	of	specimen	into	the	focal	plane.	Since	little	DoF	is	now	required,	closer	framing	becomes	possible,	along	with
Fig.	13	Images	of	Kidney	slices	taken	at	the	cutting	bench	with	small	Aperture	(f/16).	(A)	DoF	parameters	when	focused	on	renal	pelvis	(26	cm).	(B)	Kidney	and	scale	show	much	greater	zone	of	sharpness	due	to	greater	Depth	of	Field.	The	shutter	speed	was	much	too	slow	to	hand
hold	(½	sec),	requiring	use	of	a	tripod	to	avoid	camera	shake.
alt-text:	Fig.	13
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use	of	wider	apertures	and	faster	shutter	speeds.	Hand-holding	the	camera	may	now	be	possible,	even	without	use	of	flash.
2.10.6	Specimen	on	a	copy	stand
In	this	situation	the	plane	of	the	camera	sensor	is	parallel	to	the	specimen	and	bidirectional	angled	lights	or	flash	guns	can	be	used	to	provide	more	even,	shadowless	lighting.	The	camera	itself	can	be	moved	up	and	down	the	central	rod	to	frame
the	subject.	This	set	up	is	useful	for	tissue	samples	and	organ	slices.	However,	the	weight	of	a	zoom	lenses	may	cause	it	to	pull	out	to	its	widest	view	under	gravity.	Camera	shake	is	unlikely	if	the	camera	and	stand	are	stable.	Depth	of	field	is	likely	to	be
adequate	unless	very	wide	apertures	are	selected.
3	Suggested	camera	settings	for	most	situations
Use	a	D-SLR	in	Manual	Exposure	Mode.
Use	a	50	mm	Macro	lens	or	Standard	zoom	(28–70mm).
Use	Ring	Flash	–	gives	correct	exposure	of	main	subject.
Aperture	of	f/8	or	f/11	gives	good	Depth	of	Field	(use	App).
Shutter	Speed	of	1/60–1/200	sec	(works	well	with	flash).
ISO	200–400.
Use	neutral	tone	background	(18%	Grey).	Avoid	black	or	white.
Include	rigid	L-Scale	in	corner	of	frame.
Keep	plane	of	sensor	parallel	to	surface	of	subject.
• Avoid	45°	angle.
• Get	right	above	organs	slices	–	place	specimen	on	the	floor	or	on	a	stool
Don't	get	too	close.	Focus	beyond	near	edge	(avoids	wasting	DoF	to	Near	Point).
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